Controls of cell proliferation in yeast and animals.
Genetic studies using fission yeast (Schizosaccharomyces pombe) have identified a gene, cdc2, whose product (p34cdc2) is a protein kinase required for traversal of both the G1 and G2 cell cycle control points. Genetic complementation has been used to demonstrate that p34cdc2 homologues are functionally and structurally conserved in distantly related eukaryotes, and p34cdc2-related proteins are components of both maturation-promoting factor (MPF) and the M phase (growth-associated) histone H1 kinase. The p34cdc2 homologues of multicellular eukaryotes undergo potentially regulatory phosphorylation changes through the cell cycle. Phosphorylation on serine during late G1 is accompanied by a significant increase in p34cdc2 kinase activity which, by analogy with fission yeast, may betray a function related to control over entry into S phase. Phosphorylation on threonine and tyrosine in G2 precedes dephosphorylation of these residues during kinase hyperactivation and entry into mitosis. In addition, long-term control of expression of mammalian p34cdc2 homologues is likely to be exerted at the transcriptional level. These observations provide the framework of a universal model for the control of eukaryotic cell proliferation, in which the p34cdc2 protein kinase integrates multiple cues to signal the initiation of S phase and, subsequently, mitosis.